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(57) Abstract: A compound represented by the following general formula, which has phosphodiesterase IV inhibitory activity; a use 
of the compound; and an intermediate therefor. (I) (In the formula, Rl and R2 each is hydrogen, halogeno, lower alky I, lower alkoxy, 
etc.; R3 and R4 each is hydrogen, (substituted) lower alkyl, halogeno, etc.; R5 is hydrogen, lower alkyl, lower alkoxycarbonyl, etc.; 
and n is 0 or 1.) 
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* m W it s T IS — jR a: V ;* $ ft S 4 M * * * ^ * x 7 - if p£ $ fl= 

m*m-r k . % <d m & & £ a* 4> & it m »c m -r 6 . 



RK R 2 : zk fpi , ^ p y ^ n iH7/^;K *fc 7 =» * *f % 
R3, R 4 : 7k Si , (it) i£ B. 7 /u * /u , /n p y ^ ^ % 
R 5 : 7k KS , a T ;v * /i> , {£ ft T 3 v- 7^ tK ~ ^ % 

n : oxai-efcs. ) 




w n * 



*%w&. urn, 4 1*^*^x^77- t? (pde4) t-c^ffl*7 

^SJgHS^ixT ^5 (ASTHMA 13-1, 69-73 (2000), ftf4 81, 485-490 (1998)) Q 

(cAMP) ©i4iitfc5Tf^/^^ ^ 7- t?&fiH£{fcU *>£Wi cAMP <7># 
»g|t*J!)5*^*^r7^ (PDE) £Pfi«:-f Sw.Hd^liJ&l*]^ cAMP » 
££±#£-&, IMWiMt5^X*fc5 (rtft 69,207-214 (1992)) 0 

Mrt camp mm<D±m*s %m.¥-ftffi^M1fc<nWM*5\Z1&z.1rzt&frbiriX 

*3 <0 (Clin. Exp. Allergy, 22, 337-344 (1992), Drugs of the Future, 17, 799-807 (1992)) % 

£>Zb (J. Cyclic Nucleotide and Protein Phosphorylation Res., 10, 551-564 (1985), J. 
Pharmacol. Exp. Ther., 257, 741-747 (1991)) , ^IIIll!il^4W<, 
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~CV N -5 (Executive summary. Global Initiative for Chronic Obstructive Lung Disease (GOLD), 

(2ooo)) 0 copd iztt-rzmmmfetLxit. §t&> wtmm. effl&m^&^v* 

jRWK:«ffl$n-CV^S, COPD ^*5^-Ct>^ai^*3ttStStt^O#^ s KS 

PlA^xa-r K(dJ;5MW^«C0PDS#(DFEVl tf)£»H&T&efe# 
Lt£i^b&8i J g£tlXiS'9(N. Engl. J. Med. 340, 1948-53 (1999), Lancet 353, 1819-23 
(1999), BMJ 320, 1297-303 (2000), N. Engl. J. Med. 343, 1902-9 (2000)), COPD (D^Wt 

PDE t h PDE1-7 <D 7 7/ 5 V —K&mZtl. Ztl^ftftttX&WMiZ. 

T&l^hZZbtfMVM&tlX^tl (Prog. Nucleic Acid Res. Mol. Biol. 63, 1-38 (1999)) 0 
$HC PDE4 fi, % 9 Uir^f- KOftt ^7 / 3',5 , -i7--r Hy^-J >^ 

(cGMP) tf^ffl-T5r^/jJ<, cAMP ^#^{vl^A?1-5'bOT-*)«9, »it¥?SE 

pde4 Mfflitt, biz&tfzfcmRusk'hmmmmttxziimMWim 

(CftL, WWIMBSr^L (Eur. J. Pharmacol., 255, 253-256 (1994)) , t8-Wi&Lfrb<D&m 
it&£ (MBP, ECP) (DmmZtoffl^-Z (Br. J. Pharmacol., 115, 39-47(1995)) Zttf 
«ft$ttTV^§. £b(Cl|x«>fr (t**^, ^i7-=>y>, LTD 4 ) (Cct^^^m 
JB©jR«titL«H|i«Jf^ffl**-r-i (Br. J. Pharmacol., 113, 1423-1431 (1994)) , 

^?^< K4--r?xtw^ti-c^5^-r H^-rvT'^a il-4 ^M^^Pts-r5^<b a 

Invest. Dermatol., 100,681-684 (1993)) , fulKl&ll 5lkf SiSttW)tii^*t LTJW&I 
ftm%3£%.i-Z>Zb (Fundam. Clin. Pharmacol., 6, 247-249 (1992)) , 5uii§$G!M(c:*j- L 
-CW^Jf^ffl^^-r- £ (Eur. J. Pharmacol., 275, 75-82 (1995)) dS$&££*l/O^ 0 «fco 

£t>{- PDE4 Pl^fi, COPD (C&tfSmS^f-P^LTV^^ftS^ilUC 
St LgiH»aiJf^fflS:^r-f 5 r. <t(Pulm. Pharmacol. Ther. 2001 Mar; 14(2): 157-164)flS«^ 
B^KRlUfel^Tt PDE4 Pfl*3£fi, COPD&#OP?!»«1ig&3fe#L5 
5Ii ^^$tV(Clin. Exp. Allergy. 1999 Jun; 29 Suppl 2: 99-109), COPD LT 
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W094/12461 PDE4fi&£St£&3"f5te"&&i LTTIB^^J 



R 3 fi CONR 4 R 5 ^£E*U R 4 £U : R 5 (ilS^-rSSBftOR^ t 1 2 fl£> 

C M 7/^/K C0 2 R\ CONH 2 , CON(CH 3 ) 2 , OH, NH 2 Rtf N(CH 3 ) 2 

LTHt^ 0, S, NH X NCH 3 , NCOCMj Xit NCH 2 Ph frbMIRZtlZ 1 flStf^X pJ^ 
A{cfi7^^/ut°!J ^io&zujK^/i'fcV^ S^&SWtSr— lFB"a irk Mcfctftftik 



#3B0l«tt, PDE4 £#LT&»*IMEH±£*rU gPS«*fb^l:o 





MeO 




(I) 
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/K 0-(^^P"y>Tgm^tlfc«T/l-^r/^), NH 2 , NH-MT/l^/K N({&^ 

p<7">, C0 2 R°, CONH 2s CON(R°)-(g&£iX"C^-C t> J: <,M£07^=Wl^ 

ztix\,^xh£\<^mk7kmm. mfeztix^xkx^^Tnm. co-(g&£n 

xi^x^X^^BlT^^), co-CS^^nx^Ttctv^bTR^X CO-(g& 
^TV^TkcfcV^xP^XfiCN, l£VMiR 3 &tFR 4 ^-{fci:&oT, {&R7 

R 5 :H % M7;^;K C0 2 R°, CONH 2 , CON(R°)-ii7/^/K g&^T^T 

^T/i^^ — \/ >-wwi ^tix^^xh^^^tTkmm. m tvkt - >-w& $ tt 

"CV>-Cb il^TDS, l6^T/U^rU^-R sl , fg^T/l^l^-CChR 0 , CO-fg;0 
7/l"*>K CO<g&£tlT^T^ iV^tokltii), CO-(W&£tlX^Xi>&\,^ 
^^fk), CO-iS»T/W^l^^-(«lfe$tL-CV>T 1 i><tV^{l:*igai), CO-iS&T 

u v-(g& $ v *t t> «t v p nx co-o-mt/w^ u v-(g& £ fix 

V * T h «t V ^tzK3f H)» CO-O-iSiK T ^ U ^-(g& $ tlT V t «t V P 
it), CON(R°)(R 56 ), C(R S3 )(R S4 )-R 55 ^{±ig:fST/UdrU'V-C(R 53 )(R S4 )-R 55 > 
R 5 ' : CO-iS^T/l^K COKgft$ftT^Tfc«U^fc*3§£), CO-(g&£tVT 

i^T t J: i p SI), CO-||7;^ u >--(g& $ tLT v ^x h X v \eSHk**g|)s 
■ CO-f£0T/^^rU>'-(g^^tbTV>-C'b«tl/^xP^X CN, OH, 0-i£|7^^r 

o-i&iRT/^ is $ lit i^rt ct v k3k*m), o-i&mr^* u v-(g& 
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NH(R°), N(RV N(R 0 )-(^^^"C' n "C^^ , '^^*^^)> N(R c K«fc£*VC 
^Tt> «tV^ rnl), N(R°)-iS^7'^ d r ^^-(M^^tLX^-CbctV^^TK^ 
gt). NCRViS^T^U-^gm^tlT^-C^iV^XP^), N(R°)CO-Ii7 
/^/K N(R°)CO-(g^^tLT^-Ct>ctV^«m^), N(R 0 )CO-(S^^tb-C^ 
T <b cfc l ^7" p N(R°)CO-M T/U^- 1/ :/-(g& £ tbT^T t> <£ V ^{b7kKf 
itK N(R°)CO-»T/V^r^^-(e^^^'C^X^^ , '^^ D ^)^ N(R°)CO-0-te 
ij&T/l^/K N(R°)CO-0-{S^T^dr U^tt^t^T <b J;V^b7K^ii)X 

N(R o )CO-O-{£0r /U* I- ^-(g^ $ tlX V J: V n ^ 
R 5 \ R^&tf R 55 : ^-Xteav^^ftoi:, H, MT/l^/K C0 2 R\ 
CONCR^R 56 ), R 5 \ X«R 56 > 

R 56 : g&£*lTC^Tt ^V^MSt^ gm^ixT^-CbiV^xDli, i£^T 
A** !✓ :/-g& £ *L t <fc 1/ ^ikfcmm, <&®.T/V*U >-g& £ tlX V ^ 

n : OXfiL 

flU (1)R 5 *>\ CO-C^-f'SS. ilMiHOi:l, nliOW, (2)R 3 &tfR 4 ^ 
^||2g±<D rjfi^T/^i^j ©ffi|c<D{£g^ l j@a±cD-M^§rW-T5S 
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m£X±<D F -eg^^tLfc C,. 6 T^/^Vh 9 . ct <9 L < tt, 7/M"P ^ fvK v 5 
p -f 7 f- ^ £ L T V ^ X t «t V > „ 

r^xpJiJ f4> IH^irU (X S RUN frbmtR£HZ>~- : rtij%?$:iJSm4m 
fc <9 , X 'Otftt. L< f4> fDU v?v, fc°!J t°^i) ^/u* U > N ^7*^ 

y-^K ^ ^v-/k x h 7 t-/k tT7 ^so ! ^7 -yyx-fe5o 
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Gi¥ : (i>X-C M 7MUy-A, (ii)-C|. 6 W>-A Xte(iii) -B T'^^tvaSo 

XfiO, S, SO, S0 2 , NH, N(C,^T^^/W, S0 2 NH, S0 2 N(C,^ T^^/H, 
NHS0 2 , N(C|45 7/W*AOS0 2 , CO, C0 2 , O-CO, CONH, CON(C,^ T/V*;V\ 
NHCO, N(C W 7VU*/U)C0 XI* NHCONH, 
Aft-CN, -OH, -C0 2 H, -CQrCi-6 7Vl"*VK -N0 2 , -S0 3 H, -NH 2 , -CONH 2 , - 
SO2NH2, /ND^>tii$tlfcCu7/V^K -NH-C u 7yl/^l^y-0-C w 7 
/U=SM^ -N(C,^T/V^/U)-C,^T/l'= 3 r^V-0-Ci^T^^r/^, -N(-C w T/V* ^ 
>-0-C,^T^=3r^)2, -&<bk*8IL -^fn|, -X-C^Tj^jK -X-ao^V 
T*fi^tlfcC w 7M/K -X-^tK^H, -X-^xcr?i, -X-C^T/W^L- 
V-CN, -X-C w 7^*I/y-OH, -X-C,^T/W^^V-C0 2 H, -X-CwT/l^ uy- 
COrCi^T/^/K -X-d+TA"* l^-N0 2 , -X-Ce T IV* U^-S0 3 H, -X-C,^ 
T/l^l^-NH 2 , -X-Cn TVMr H'-CONHi, -X-C w TA"* l^-S0 2 NH 2 , -X- 

/m=i-?V, AP^Vt*Ii$tlf:C u 7/^/K CN, OH, O-Cm TVU^f/K 
NH 2 , NH-C W 7/^;K N(C m 7^)2, S-C-6 TA**A' s SO-Ce T/L^/K 
S0 2 -C,.6 T/l^/K SO2NH2, SOzNH-CsTA^/K S0 2 N(C,. 6 T^A^ 
NHS0 2 -C,^ T/V^K C0 2 H, C0 2 -C,-6 TA^K C0NH 2 , CONH-C,^ 7A^/K 

•9 ^Kli^nyy. 0-C M TA^/K$m O-CH2-C3.8 is* o 7A^/K Hf£#£ L 
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R 5 $ tiX V t <fc V ^bjcStfSXttgtfe £ *vt v^T t> J: v n «fc 9 
b< Hfi^StL-C^-Ct) £^:7: I :~,i.;£teg&£;ftTV^t>cfc^fc 0 y i?;\sX°h%ik& 

mx\ %&-7*-^RXft'Vi?Mt, l»EG#j&>fe»fc£:fc5£*lXtt2fik #3= 
L<f±l 

v 5 ^ l-(4-{4-[6-(3->^ d 7*o h df- iy-4-> h * *s7 s. fc° y ^-2-;b/l'# 

5r-yy yU)t°y ^y-2-^/^^/V]^7^V s 4'-{4-[6-(3,4-v^ h*$/7:c:=. /W) 
t°y $?>'-2-;fr/U3l?=7l']tT-'<7 ^y-l-/f/U}7t hT~ y K, 3-v^5vi^T 5 7-4'-{4- 
[6-(3,4->^ |>^'>7x=;U)t'!J ^y-2-*;^'-/i/] t^y i?y.i-^ /i/}/n/-?y7^ 
y 4-(4-{4-[6-(3,4-v ; ^ h #v/7 1 ^/l/)t'!J i?y-2-*/P#=/l/]^7 v'y-l^ ^} 
7x^/V)mD^ l-[2-(4-{4-[6-(3,4->^ h ^^-/l^t 0 y v?^-2-*^/Jf=/U] 
M°s<7 *J M7i/ =3f */pL^-fl,\ y v^-4-;*— /K 4-{2-[(6-{4-[6-(3,4-v^ 

A'}*/U&])> s trans-5-(4-{4-[6-(3,4-v J 7 t h ^7 x: — /W) fc° y $?^-2-;& /H#=. /U]-2,5- 
v 5 ^ T-fls t°^7 v^-l-^r /u} 7 ^=.;\>y<i/9 ^&T>*l-[6-(3,4-v^ -/^) t° 

y v ; ^-2-^7/l-/K^/U]-4-{4-[(l-^-dr^ K-4-t°y vvl^ h^^)7i^}tf^7V 5 y. 

NH 2 , OH, C0 2 H^{C^-C#5S^-t-5<k^-Cfc-5o ^K7 7^Mt5 
SiU-Cf4, Prog. Med., 5,2157-2161 (1985)-^ rg^&oM$gj (*JH*£ % 1990^) 
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mm. 3 wtfomm. vm. v ^mm<om®m. *?m. mm. -> 

vnyl, a^^lft, -v^u^, *Llt y>=*&* fi^Bt ^ 

i^y^^^ife, T*s<7*e>wts ?/i'?$yw&<oGi& 
(d^mmm. ^w^y, y-jur^y, Vi?y. -t^-i-vm 

&*ttft$fr&3& s *><5. r^J^ftttBS* LTte^RffT^yg, tK^S, 
^/Vg^f-CfctK ^tL^<7)^iiS<i: LTf4^^.tf^y-^(T. W. Greene)&tf? y V 
(P. G. M. Wuts)|IF> TProtective Groups in Organic Synthesis (^3HS, 1999^) J Id 

irtct «9tr5 d £ <5„ 

R 3 
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y^p fcV^TJ/^^-f ^ K(DIPC). l-^/U-3-(3-v^ ^JZfn \£/V)li)V 

•&*M ^ K(wsc), i,r-^/^^-/^t'^-iH-r ^ ^y-MCDi)^) , i^ciotft 

M(-M£iJ (Mz-lt, N-t: Kd^^^->W $ K(HONSu), 1-t Kndr^y>/h 
y Ty~-/KHOBt)^) o#^T, t^y^Wt^ (III) km&1rZ>z.klz.£<Qft? 

zttft:%z> 0 *fc, (id t±mmmt(Dmfe^x ; r/\sftz-M.mMm. 
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(IV) (VI) (II) 



(5£4\ L(3MS£, P'tt#/v#^^gco<»ifg^ M{i^Jl^-ttL^tL^i-o 
&(Tim ) 

t) frXismt^m (H) (VI) %1)U7kftm-tZ>^t^J:<9my£X*%6 0 & 

MM? 1 ItW&V) TProtective Groups in Organic Synthesis (fS3j&) J (D1J /V^.^- i//U^<D 

mHt-sm (vi) {it^y^^^ (rv) <try-/^ji^^ (v) zmmtE 

Tl^Jj V ^ Z tlZX K) M&X # -5 „ (i , Comprehensive Organic 

Synthesis, Volume 3, 481, 1991 *$lzmm<Dljfel)m%XZ 5 0 MS L b 1X14^ n 

f'^ ( h !) 7^-/l/*^-7^ V) =.y$VK (l^^n^^zn^)- 5,^,1, 

mik^mm. dmf, TK^os^^^^^^^xti^^T, ^t-wtic^t 

^ti5o K£KB8L-Cti\ (IV) bTV (V) £i§a5&L<ti: 
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^fij^y, Amt-r h y v-i*. fcwtt h y h y * h^w- 

(VII) (IX) 
(5£>K Q(iCH^(iN^, P 2 ttH3mr^ /S©§iS^, ZfiG^iUil^^ 

mmt^m (do ry-^** (vn) fc^ssftT^Tfej^t?^^ 
yVKJtitmmwMit^ (vi) (Dmmm^mm.(D^mmmx^ ^ 0 4?vwm. 

iifi tf> TProtective Groups in Organic Synthesis 3 MS) JOT 5 J &<D&M& & ilffl T? # > 

sa ( jSipMk^^ (ex) ^p^tciE^^lfSJ^f-ctO^i-sr.t^-etSo 

mm. ttm, w& asste, ira, sfeft, wpvf^7^ 

ft; *r«* e f , raff - C*>S*^JH^SWk'&* (Ha) KifcHI-S. 



(Ila) 
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T/U^ryu), NH 2> NH-{£0 N(MT^^r^) 2 ^ NHCO-{fi;^T/U3VK 

R la &t>*R 2a ^— ftoT-0-{£$T/i-3r l^-0-£^-f o 
fit, (l)R 2a #H©i#, R la te^/K ^5vK OMe, NH 2x NHMe Xit CI £iW<D 
(2)R 2a rtM^/K7)i:t, R la te^A^^g£^tim^-f 0 ^T^o ) 
m&H^tf^mit&M (Ha) {±BufBMit't , F^fr^fa«0^/V*V^^#» (n) 

^^tL5o K&m aia) (c^ttsR'^^R 23 ^^ tv^fi, mmt^m m k 

^t±o*ij/fmi§'l4 

-frmttt^m (I) fi, PDE40ia.*iSttlC«xr*5 9 % PDE4^§8-^-t-5« 
3§g!& WJtWai (7 h t '-Itfel^ttf) » COPD, «B£tff 

A, &xmm&msm (ards) «) wfKi^iiatti^^ ^mt^ 

JEfc» #3BfHfc£*J (I) (i, PDE4<?5M4-^p ) tLT^5 ; e©ftfe^B, GHx.tfiM' 
h^7-T ^ (IL-K EL-4, EL-6 &Xf TNF (ffiM^S^) ) «SE<DBB-£-r*$SA If 

3^, ^AfcteBttHMiu^ h^y^i'a'^ii^, flf^, Jggfe (M 

st^^^/u^) , ttm^ ol^±, wmmts >L*Kh®m. m*+) m m<n^m-i% 

*%w<b&vo (i) <DmmmmT<D%miz£<9ms^tc 0 
tmmi. PDE4Pisstt 

fdo #mLfc>fr^£{±&^'e»K WU wtL^l%Protease Inhibitor Cocktail For 
Mammalian Cell Extracts (SIGMA)£-&frgHffiKA (20 mM Bis-Tris v 50 mM 
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h V 2mM EDTA. 5 mM h^f J — /K 2 mM benzamidene, 0.05 

mM phenyl-methyl-sulfonyl-fluoride, pH 6.5)fC®ffl^, #U h n ^ J: 9 
U @5s'L x ( 100,000 G, 60£f B 1, 4 0 C)1-5^<t{-«t 9 TOttH#£#fc 0 

2) &«^At?¥ffifls£*bfc2.6xiO cm Qir 7 7 n — 7 AK, 
®#£«L7t 0 OV^"Ctt*7A«r*6»fifiA 1200 mlT-aci^U*3g-&SeSrl»*L 

fc 0 ^#7Au:&'&LfcM6&o.o5~i.oo MKie-r- h y ^A^^iai^^-a^-r^ 

SWSEA 750 ml^ffiV^-C^ffiL. 7 ml#iUH0*£[I]l& Ltz 0 cGMPRTfi* /Wt? J* 

Xfe£ Lfc 0 «f <£>cAMP<7)ft3M?£t4& W L A>OcGMPXfi^^^ * ^ 

a. y v^&tct 9cAMP^ite^/J s ^#?rStt^v^®?rPDE4PlS?Stt^M-r5 

3) t*KMfc^ttWSB«>**&40 mM Tris-HCl(pH 8.0), 5 mM fiftv^i/!>A, 
4mM2->;^^hi^;-^ l,iM cAMP, l y Ci/ml [ 3 H]cAMP&Z>*PDE4ffrJ^i£ 

fifclftSft* 5 fiM 3-ISOBUTYL- 1 -METH YLXANTHINE(IBMX) £"3 20 mg/ml Polyly 
sine coated yttrium silicate SPA beads(Amersham)^-®^?rinx.S^$:^Jt £-tt, 

ICjofi PDE4(Dftitf£tt£ 50%|fi»1-5W»^**«fc lt, Grit&mz^x 
WthLtc 0 ±|B^&i W097/l9078^IEgtO^fe$rJ^fflLT, PDEl , PDE2, 
PDE3 PDE5 IWStt&P^l-S'Jfc Lfc 0 

±IES0^OMm. 5ttSfcl2» 10, 1 5, 3 2, 4 3, 4 5, 7 7, 9 5« 99S 
O'll 2<D4t&V!H*, PDE4(C*J-L 12nM^TOICso^U7t 0 £7c, mfc&X*ti 
PDEl, PDE2, PDE3 &T>*PDE5 C:>tf LPI^St££f5 <t A/£*$fc*»ofc. ffiot, 

PDE4 ffl#fflT?fc5w£jW*R£*ifc. 

1) 8W147^7->t-7-7hlI, 0.5%^f-/H?^n-7MM7K«®Lfc^ 
{fc^ 10mg/kg£i£q&^L7t o £/c*fBS$Ma2, ^(0.5%^ fyMr^P— 
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2.5%), \WA*Kjl!ifo.m&'£tt RPMI1640 igfli}, SH4lM X 9 — 7 y Y <D 
±!k 20 M 1 LPS(^«S 3 u g/ml)£#& U C0 2 4 V* =l ■/<— 9 V 37°C 
T— l»fctg§| Lfc 0 »Ti, h£3g^(1500r.p.m., 10#F^)U ±flf£EHR 

U ELISA kit ^ffi^t±?f^(0 TNF- a L-7c 0 

4jil^(7)Brown Norway^iHftty y KB /W* !> #^M)M^fflOA^ 
: OA ; 1 mg/ml, Al(OH) 3 ; 20 mg/ml) £ x 3 0 (^igj^L-T lESfcDl ml 
Mert»#«r.ifc«t9«QDRl«f^S:fTofc 0 ftjo, &-5-30B £Day 0t L-7c 0 Day 2 
lX{i22(C 1 %OA/^a*fi*S:jB*«[^^7>r 1F-(NE-U12 % n y)VBit U j£ 
my hl:20^iaKA$t5:i:T'j5iIiSU, *t»rt^©#lWfc©«»fc5KieL 

S%MC;Jcigifctc:!B»U ^RA*f^te©lB#ffl*&fc£nft#Lfc:„ ftftttfett* 
ttMWA&mvm 9i^tiU ftmB£A#^faS&^£fl?|& Lfc 0 ftl&ig A#S8 

i< *Mffc#=.3.-U(6 Fr-7 FA»f-f/K T bA)£jfAL2 mlO^y > 
(1 umt/ml)^W£g£j&?&£&A • @J|Xl-5Jftf£&5ia(tH0 ml)£&9 ig-f C <t J: 
9. *L*?$»tiJ!Si5fe8KBAL : Bronchoalveolar Lavage) £ f? o fc 0 LfcBAL$£500xg 
(4°C, lO#^)T'^i>^ ±ffffcfifc5feU ^O£t^(^M#)&500MltfW-*y ^0 u 
nit/ml)^ W^a^tS^T'WJBiB Lfc 0 f¥ig»fK0^3Jk^ai£^l6L^tHRSIB(CeUtao- 

SrffMBLfc, 

^0>J4. 73/ hLPSR3Bftilrt#*i*&»ifc*t-*-3tfMB 

ffi<D Wistar&tttt^y KB*?"*— #£JH)fc: % £S&£&t^fi?Lfc 
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10 M g/ml <D LPS (Lipopolysaccharide E.coli 0127:B8 Boiviiu DIFCO)^£ 200 » 1 /V 

m.mzn&ft®*Ltzm&iE%ttmmk vxm^fz, m.mik^m$:o.5%MC7S<.mmz 
mmv. lps %&ft®5-<D i mmmima&^^tc., t&mm*. lpsm^-^-o 

buB£«&<!:U LPS^ilrt^m^^^l^t-^o LPS ^uIl*3&-^;6^ 24 Rf 

amm* 3 1 mm^ ^xm&sktm&zmfc m^itoc lx. m«T-cmn 

&5-temm. %m. *y±^m. mm\. m\. wtasgpg^ &z>^n 
^■rnmmxh^xhx^o ®$-m&mtt. ^m^wu. mmz^mLx 

0.001 mg/kg 7i>S 100 mg/kg UgtX'h <0 . 1 2 ~4 |s]lC#ttT& 

^■i-^o jE^^J:oT#M^^ns#^fi, J&A l 13 S «9 o.OOOl 
mg/kg TiM 10 mg/kg (DfaMX 1 0 1 lE]7^1t3£lE]&-^£ft5o Sfc, ®A<W£tt:, 
i§3?> J&A 1 lU^fc 9 0.0001 mg/kg 7Sm 1 mg/kg <£>tall"C' 1 0 (£ 1 07!>M1i$ClE]$:-$- 

*mwic£zmn&*<otc&<D®&mf$.®tLxi-±. mm. mm. mnmmm^ 

ma&^t^nmmmmt. mmmmmzftz>%m. mm. mmm. 
^.y^^jvmm*^. -f$mzm^btiz>?fftV£te®m. mz-ttmm*. ^ 
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o^nmi mmm, %mm, mm^^^x^^xhx^\ 

r/fatfU 5 x^y-yi/oi^ir^a-^i, jKyy/w<— h80 figs 

*) ts hiz*$m<k#L mmMs mm$L %<tm, # 

6-^ p d f "J ^y-2-*;U#yt> f /V, 3,4- h^v^a^/U*?^ v>> hdp 
<7J*Z1)\iX. 100°C-e 1 mmfcfc^X. 6-(3,4-v?y = y*S % S-2-jJA'tf is 



18 



A*J8tt«r*D;i 60°CT 30 #WKffiU-C, 6-(3,4-v^ h 7^-/1^) tfJJ v^-2-;*7 

>mw.&to*-. 30 ^«H$ufc. &i^t\ **&h y ^^v/^ox.^a*T'#i&t 30 
3 

»]*4Wl¥ttlM7KiWk^hy^A***^ 100°C-C2.5 Bffi) Lt, 
###ij4 

«O^WJ2i^O^CJ;»5 l-{[6-(3,4-v^ h*^*.-/*)* y v> 

tp s /p^yfy s h y ^(v^y^yT^T-fe hV)^/<9^!>A(0)» 2,2'-k**(^ 
7xx/U*77 ^y)-i,r-ft7f b !i 7^ t-y h+-> HW, 1 BMJiQfft 

<D7K^#ffl^T, Stat? 1.5 BflMl#Lfc. »jK«r«*L-C#b*i 
fcaiS£^^-'Wc^?U 10%/n°7v ; '7A j ^^S.U j ^®?T>'^^!7A^p^, ft 

7o°ct- 2.5 a r«tt, s mt&vozmti 0 
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#%#J6 

4.^p^-2-if/V7x/-/KD DMF y JUfc^i^/KfcJn*.* 

=.j\/)t° v i?y-2-*As#ym* fj^ntco nhfotzit^mv) * $ / -^rxi thf o 

X, fafttffig 50°C-C 1 B#ffiv B|iaSI#U 6-(3-^?vU-4-fc Kn=5fi/7 

~-;\,)\? y v?v-2-#/wKv^ ?vw£&fc 0 Wfeiifcft^ttSrtr y , h y 7 
/U^-p^ ^y^jU^^WtM^.^'Cf^ML, 6-(3-^^-/^-4- h y ^/i^n^ ^ ^^/U/t;— 

(h y 7i=/V*^7^>)/n'7^!7A(0), 2,6-^-t-7*f^-4-^^7x7- A*Mtl, 
18 W^JDfiWLTc^, ItT b 7=^^( Mi 7x=/l/*^7>f y)/^7v^^ A(0)tt 
x.> 2 BfflJlDfttiraUt. ftv^T-^aT. 7Wk*!/!>AS:M, ^JfiT' 2 BfflmW 

&**;—A'+, im TK^fbT- h y ^atK^t^sl, B«rtk£*5&#fc. 

6-(3-^^;U-4-t KD^^x^fc*!; i?y-2-*;Uj|?yil^f/l'^ DMF 

ftBf*y B$<k*i-ji>ztoz., mmmm 7o°c-e 2 B#ra«#u 6-(3-^^-4- 
sMk-*- h y p-mcss^** *»ias 6o°c^ 1 mmmn u-c, @ wk&®zmc 0 

4-3- K7^/-/b£ DMF * N m!i!)A(Z)#ST, 2^k^f^7^x 
* «ilDlT5ft;^ > [2-(4-3- A>]&* S y&'&tZo 

> h\ h 1) (2-^ f /U7 1 X 7 ^ yl^ttltO h y ^(^y^ y 7>7t h 
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##09 1 0 

/n°7v?^A^#&T, 7K^#ffl^T»L-C, 6-(3-t Ka* 
DMF f , -y^nyn tVl^fvl^n > K&l>*j^7J y ^^MTO^t^ 6-(3- 
l£ N THF-;* — /^•^^ t t J , 1M fc&ikT b V V J*fr&&%tox.MfoTBLf&£lt 
1 1 

v y x(^y^yfy7t hy)^7v?!)A(0), 

1 2 

1 3 

#%#'J 1 4 

4-7/l/to^yX7^7t K£ l-(t-7" h =f" •>7)/l'*'^^) t°^7 v^^© NMP ^$1- 
##0»J 1 5 

1 50°C VfeM £ * t°-< 7i?y\Z. 2-^D^y/f7^ttt 1 W^t7c 0 
###>j 1 6 

^iTU, it: 4-[4-(t-7' h *->*/^'^/V)t^7 v?y-l^;H'<yXT/i'7 1 Kfc« 

21 



BNSDOCID: <WO__02102778A1_I_> 



WO 02/102778 PCT/JP02/05926 

tus#l7~o urnmzx v®tmmmLx 3-{4-[4-o-y h^-^^^^v 
1 7 

6-? ou-=z=2 fvi^ if^y i?><D DMSO 120°CT*jt# L 

1 8 

^ y -/K7>y y -/Mg^^ h =?®?y fyi^ p- b/^^/w*^£^n;i2jnfMf 

1 9 

N— <Vvvw< 5 /-mm&THF <K CDI&rj*5-T5 /-f ^ K-/^ 4- 
3/ vvU- 1 -(1 H--Y V K-^-5--f /l^)fc°-<7 v ? V-2,6-v ; ^->'^#, THF 

tlo 

2 0 

4-(2-^ n a t° y ^ v^-4--T /l-)k°-<7 i/y-l-*/^7^ft K&U* 2-(>^ 5vWT 5: 

^y-y^CM^^A^Ts 80°C-C24B#^S^$-fr> g^b^^#7c 0 
2 1 

4-[4-(t-^ h^^^yU/Jf-^t^^^V-l-^/^^XT/^t K&0[3-(^ 
#/U,-tf-yk):/D fcVH h U 7x=;^7*-9^7n 5 THF 4> t-:/ h 3f ^ y 
?A#£TSJ&£-£> 5-{4-[4-(t-:/ h**S*)/l'tf~/l<)t°'<7i/y-\-'( JV]7 

###J 2 2 
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3-(^V^**^>2-7*n^-6-a-Kt o y S^&fc, &^T\ ###J 1 1, H«J2 
#%0»J 2 3 

2-7'p ; t-6-{4-[6-(3,4-^^ h # 5/7 a=/V)bf U ^^-2-*yU^-/U] -fc><7 v^-W 
/U} tf U v?y-3-t-/KO DMF 60%7k*<b^ MJ 9 4-7* o ^ 77 Vftai 

2 4 

4.(2-^ p d tT V 5 i?>-4-^/U)K*-^9 ^>-l-*;UJ}"T/uft K&T> v <^> J /»'7Vi'=i 
###J 2 5 

4-[6-(3,4-S^ h*i''7*~A')W i?i^-2-*/UaK=A']-l-(4-t Kn=^v'7x^)f 
^v^lC 1,2-^7' d^E-ol? V, 2M TKBfeYk^" h y 7^*ffiSK^ h7-n-7'Wy 

2 6 

2,5-^7 n ^ k' U ^^St) 5 2-(i"^ f ;V7 5 J)x.# J—jV<T> DMF j£$fC# U^t- 

7" h*^ km*., ioo°ct-3 B#r^m^br, N-{2-[(5-7*p^t°y v^-2-r 

###J 2 7 

2-(^>-7vM-= 3 f-v')-6-7'n ; e^7* l^£IBV\ 1, HJI^J 2 2 RT^SiS 

0ij 4 <b mmzmikVm LT, 1-[6-(-<^^/W^-^-7)-2-^79 1 /W]-4-[6-(3,4-v ? ^ h #V 

###J 2 8 

(±)-trans-4-(2^7p<^fc°^7v J ^-l--l'>'V')^^X7/Vxt K©7t h =• h U 
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#%#J 2 9 

7;VJrti-4-~ h n^-g ^rj?(±)-trans-2,5-v ? ^ ^/H?^ NMP 
fl^fflft 120*0 T* 3 LT, (±)-trans-2,5->^ 5vU-l-(4-- h n 7x^)^7-/ 

#%tf'J 3 0 

40°CT 30 ftimW U mbtltcfc£%)Z: lOyofii^tlST'St&^f, (6-* 

±m^%mxttTtz^i&m<Djj'mtmmtz l-c, ^12^ 1 ~ 5 tc^-r#%^j 3 1 ~ 

6 9 (Dik&mZZtl^ixntlo ###J 1~69 <D{t&to<Om7&RTJty!mik¥to7 ! —f 

2-^-^y-3-7xr;UtX7^y 740 mg <Z) THF 20 ml SSKlC;jc3Mfc y ^£ 
= [>^ 638 mg£#P;i % 3 Bm&O&itfltLfco K«£*<£U fifclftf- h y 10tK 

^^-2-^/^V^ 500 mg <D THF 20 ml SJfcKlJO*., 556 mgSl>* 

HOBt 260 mg £:JDx_, Ifif2 0fWLfc o £J&$fcftSfc^/i'£Jn;U tK, fi&Si 

y y * y/w* 7A^pv^* 7 7^ — o a ^/v^.p< ^ y — ^)-e*t®! u 
§w B (67o mg )zmc 0 ^(Dik&mzx-t j -MzmmL. m mg zmz. 

T7-7/H$iLfc| > x^-^if/^^S^^ffot, 2-(3,4-v^ 
•>7 j=/P)-6-(3-7 1 =^ If ^7 il i?> 0.5 7-?JVm&. 607 mg 

6.(3,4- h+->7i f y i?y-2-*/Vsl?>tt 500 mg<7)THF 20 mI*gJfcfc*#T\ 
^»drf-y/U0.18ml^^DMFl?g$:An^fc„ 30#jf#m, S^*Sr*^T. 4-(4-* 
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u m*mm^?*i't*-eftm®mm&&*i'K.o mm***)*?** 

4.(4. y. ^i/7i-A')^^ 370 mg£4££J£al £: LT^fc 

mmm 3 . 

W-^f^7 5 / ^. ^^./V^^yi/'SA-Il^y^. i-'ff-/^ 0.62 g 

£ 4M £tok*/ftfift3c?vH8»c 15 ml *KfS£ii:fc 0 &ft£r9£ LT#^*WMt£ 
J&fe 0.86 gODMF15ml^tC, WSC 0.34 g, HOBt 0.24 g RXf 6-(3,4-v> * h 

*i/7x. fc° y ^-2-7J ^ 0.4 1 g &7JP £ „ MT 65 B#ISISJ£ $ itfc 0 M f£ 
WSC 0.34 g, HOBt 0.24 g RU- h V x-fA'T 5 > 0.50 ml SrTJP;^ I£T 8.5 

h/7 7^(ftixf^)-?iit; #fc*Lfc^««r'>a^fit 106 mg 
fcifliWU Sg a B a (x^;-;V)U, l-[6-(3,4-^y ^^x^/U)^ ^^-2-^ 
/I/ tK =. A>]-4-[4-(2- i^^ f ^7 5 / 1 F ^ ">)7 i l^^7 '^^ 253 
mg Sr^HfeSS t Ltifc. 

6.(3,4- v 5 ^ h^->7x^)k° y ^-2-#^*>& 500 mg, l-(5-^ nof7 y*-/V- 
2-^/U)fc°^7^500mg^THF20mljg$^ WSC!£&i£ 400 mg, HOBt32Omg&0 

h^xw^ o.3 mi Mat?**.*:. mmmw&. mwt^^x-m 

flMKU JEtc^-Y y/o tVn— r/i^-T-fe h=- h y A^blf^alLT, 1-(5-^pp 
=fj y'-/U-2-f /V)-4-[(6-3,4-^y h^->7i fc° 0 v?^-2-#^tf ^] t°^7 V 

5 

4-[N-(4-{4-[6-(3,4-v ? y h*i/7*~WV fc°^7 v^-W ^)7 

*.~)vyr J \79 x-^/w thf 36%*/i^ y flElfcfttf h 
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T, 4-[N-(4-{4-[6-(3 ) 4-v ? ^ h * */7 ^-fr) fc° V i/>-2-% frtf— /U] t°^y 
H«J6 

3-(4-{4-[6-(3,4-vp< h^ri/7i=/l/)lf JJ i^-2-#^ t°-<7 ^V-l->f/U}7ai 
=;l/)yp/<y|if;l. 1.01g<7)THF5ml-^^y-/k 5 ml 1M 
•t" h y -7^*^ 5 ml £7J0;t, ^?£-e 1 P|f«Lfc„ ^JC&^(- 1M ^7k^ 5 

v-r>AT'^Lfc„ #e>ti7cm^ B B B ^^7-/^^S^ B B B L-C, 3- 

(4-{4-[6-(3,4-v^ h ai=:/U) tf y v>>-2-7J/l^=/H t°-<^ v^-1-^ /U} y^=. 

2-? u p-6-(4-t-^' h 3rv/#/lx#— A-fc^y t°y 0.71 g £ 4M 

@^6t^^/^^i5 mi*, m&T mmm.n\^tc 0 ?§^£©*u (t°-< 

^v^-l-fA-) ^7i?i^ffl»ttt03|a4ric4fcSr#fc. ^bttfeft^J5fe«Jt 6-(3,4-v^ h 
^•>7xn^)f!J ^^-2-^7/U^V^ 0.62 g &mi&W4 km&<Djjmz£Q . 2-t> a 
D-6-{4-[6-(3,4- i?/ h^ri/y^ =■ /U) tT y ^S-l-tl >V~fc~)V\ fc°-<7 v^-l--T /I'} t'7 
^ 594 mg ^fM^ £ LT^TCo 

i-[6-(3,4-v^p< h^^y^=/u)t°y ^y-2-*/^f-^]4-(t"!J ^y-4--f^)tX7v; 

>353 mg(D^DD^^y 10 ml ^{C, m-^ n nii^Sl^ 195 mg £7JD;t 5°C-C 
fee ^"H^^TKSl^tafD^TKT-^, ^X'WJk^V^s^ Mz.£V1&mk, 

/W) U (^y-^-It&^fvU) LT, l-[6-(3,4-v^ 

i^f!) i?y-2-#/i'tf=-/i']-4-(i-tti, Kt°y j/y^^^r^ 1.5 tKIp^ 

294 mg Sr&jtfe&al, i Uifco 

l-[6-(3,4-v?^ ^'>7i=^)t'!J^y.2-j;/U/f=^].4<4-- ha7x^)tX7 
2.5 gCO^^y-yi.70 m l&tf7k25 ml ^Mtd^fcT 0.15 g 
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jtm 3.1 g ztiaz.. 2 H#FpiM«Lfc 0 Rmmz^y-i h£ffl^-ati®u mm* 

Lfco Sl?££ y * 7A^a7^77^ — p p 9 J — yu)-eflfjR 

U HKT-fe h~ h y/w-ftgfe^/i'.fc 9 l-[6-(3,4-^y h^^x^/u) 

t°y v^^-TJA'tf— yU]-4-(4-T S /7 3:^)t^7^ 2.1 g £$%£J£bb£ LT# 

HKS0II l 0 

-,U 1.50 g <D DMF 10 ml fciRK: 4-? an/ ^vUt° U ^-N-**^ K 1.00 g&tf&Bfe 
-fcr •> -7 A 3.00 g ^^jnx., 30 #P«m# L7t„ 60°CfC#fft Lfe^ 30 Lfc Q 

4-^ p P^^t°!J v^N-**-^ K l.OOg&U^BMz^A 1-50 gSrAPx., 60°CC 1 

-^^^H^f B LX, l-[6-(3,4-v^ h^rv-7zc^/U)fc o y ^>--2-7J/W* =A-]-4-[4-(l-^ 
dp- -> K-4- f y ^ * h 3i -/U] fcV<7 i?> 440 mg ££fcft£J£aB £ t"C#fc„ 

Hife0tJi l 

l-[6-(3,4-i^ h^r ^7x=^)^!/ v^-2-TJ/Utf^ /H^^i/V — 327 mg 
©1^-/1/ 6 ml ^IC, h U if/U7 5 > 0.28 ml SlU 2,4- v?* a a k° Jj $ 
148 mg ^TJP^, ttft&g 90°C-C 2 ffiff#Lfc 0 fcZMz.? do* 

tfco 7Jy/^7J7A^n^ h ^7 7 ^ -h^rt y-S^^f ^)T'«|} L, 

Ml-Tir h~ h y^-^-f y7°o tV^-r/U7!>^S^B B BLT, 2-^ n n-4-{4-[6-(3,4- 

v/y h^^7oi-/U)t 0 !J ^V-2-7J/^*-^]t 0 ^7i/>-l-^^}t°!J ^ v^V — tK?B#J 
70 mg Zm&'&BB t Lxntz 0 

mmm 1 2 

4-{4-[6-(3,4-v > y h^-^7i^)t°!J i/^-2-7J^*-^]t°^7 v^-W /W^M 
g 171 mg © THF 5 ml JgjfcKl CDI 63 mg £flO;t> 60°CXMW Lfc„ £ b fw CDI 52 mg 
& 2 ®\Z#VXMZ.. 24 « 60°C^-m^tfc o M^lSltM, T> 
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0.25 nA*mx.,6mfflMm.X*&WL, HlCTi/^-TTk 0.5 ml Zfin^mU 

x-mwLtc 0 ffi&Ltzfcu&zm&L, ^/-/wthf frbm&&Lx, 4-{4-[6- 

(3,4- hdf-i/7ai-^)t 0 y tXy i?y-l--f yUJ^y f 5 K68mg 

mmm 1 3 

4.(4.{4.[6-(3,4- Y*ci/7^ —iV) t° L> ^S-l-ll )Vi£=.)V\ K^yi/y-l-J JV) 7 x. 

?V)\?s<y v^-l-^/UtfVgg ^i/vvP 159 mg <7);n^y— /V 8 ml ^ 
THF8ml0^^t-T/V^V#fflMT, 10%/^7 A^ift 18 mg ZMz.tz 0 

7K)T'H^t, r-fe h y /W^bfeSftL-C, 4'-{4-[6-(3,4-v^ h^v^a^/I^fy 
Hffitfl l 4 

l-{'<y/77>'-H/V)-4-(t-7 i h^'>7jM^/l')t^7^V 1.20 gtf)? dd*M 
5 ml 0°CT? h y 7;UtoS» 5 ml MfcJHabfcfc 1 B#KHi#Lfco 

1 M h y * AjJcJg«T?*;ft] L/cm, * d PTh/UAT'ttttS tfco W$l/I£i&?n 

£&*Ti5fc#Lfc„ &7kttR^*^**^ftfl*8L *JSESrfi*LT#e>*Lfc l-(^ 
yy'77y-W/HtV7i/y 910 mg <7>?*>, 500 mg £J8v\ £iTHJfe0tJ 5 t mm 

CUt, l-('Oy'77y-5^;l')4-[6-(3 ) 4-^^ h^^7x=;W)t°y^y-2-7j/^'^ 
,W] 420 mg &&&&& t LT#fc 0 

1 5 

l-(4-T 5 7 7i-/l/)-4-[6-(3,4--y/ h 3r *>7 ^ tf V )\>i&~>\<\ t'^y 

>>> 355 mg (7) DMF 3 ml l-i7 d p-2-(2-^ p n x. h V 130 mg N 3 

•^^-7- hy)^77mg XtMBKjfr y 7A 249 mg £#Q;t, KWCTf-UfeSH^ Lfc. ^ 

y t>?JVjjyJ>,<7 D-v h^77^f-(^ DP^-^^7-/l')X'iSl, ^y — 
/W^if-/b^-X7W7j^^B B B^btT, 4-(4-{4-[6-(3,4-v^ h =*->7 ^=->V)\£ » i?>-2- 
•h,Vi£~tV\\?'<7 i J^-\-'( i=/U)^/U7h y y 210 mg &9t&|ftft <b Lt^fc, 
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mmm 1 6 

1.(4-7" * ;7x^/U)-4-[6-{3 ) 4-^^ h t" y ^^-2-*/l/xK=-/U] 
5?^ 211 mgOTHF 2.5 ml , ^y^*=^nj K 63.5 mg x h i> ^fvL- 

T^y 76.8 m1 £AP;t, MT-lfe«#Lfc. HI:^^/V*s/^p!I K 79 
mg ^ h i| if/k7 5 V 103 m 1 & 2 [UK WC&PtL, 3 B#M tfc e 

4'-{4-[6-(3,4-v?y hdfiX7^^/W)t 0 !j VV-2-iJfrtf—A''\\f'<7i?''S-\-4fl')* 
,wfc>T~y K 175mg£8fc&fe&&£ LT#fc 0 
H3f #J 1 7 

[(4.{4_[6-(3,4-^y h **S7 xl— AS) t" L> ^^-2-*/^=-/W] v^-W /UJ'O' 

/'f/V)7$;]Ri3if/l' 233 mgtCfttggfO.8 ml ^Px., ^iBT— Bfefel^Lfco R 
^tt*«JETjW8Sfc» tVU^-^/^fe^^LT, [(4- 

{4-[6-(3,4->^ h^>>7i=/l^)t°y ^^-2-^/^*=/U]t°^7^^-l-^/W^^^ >*0 

X, [(4-{4-[6-(3,4-^^ Y**S7 ^=-A-)W i?y-2-# AstS-WK'^? i?y-\-s( As}s< 
V^4)V)T 5 y ]ffSt 7K»#J 88 mg ^^^^ B H B t Ltifc. 
HJg^'J 1 8 

2,5- o p b°7 1.51 g <D NMP 7.5 ml l-(t-^' h ^v'TJ/Wtf t°^7 

2.00 g, s*g£7J V V J* 2.00 g ^r^JPx. 100°C^- 1 B#^M«^Ufc 0 ^fi^T^id 

— p p */lxJx-y. * y -JV)X-mU U 2.73 g©Wn P-5-(4-t-y h 

\?s<7Vy-\-4 ^)t°7i/>*ntz 0 ztizm^xsxmifcmi 4 tmmzLx. 2- 

^ p p-5-{4-[6-(3,4-> J y h 4'>7x^)t 5 L> i/>-2-ZAs#-/V] fc°^7 v^-W M t° 
*J£i5iJ 1 9 

2-^ p p-4-{4-[6-(3,4-v ? y h^r->7i=;l/)b*!J y-2-$ /Istf-fr] t°-<7 v^-lH' 
^}t°y ^v?> 1 TKfP^I 460 mg <D/?y— A- 20 ml JSfKfc, 10%/<7 v 5 £ -^^^ 
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150 mgSrJlJPx.. nm&mmmnT, MrT?23l*Mii#Ufc. U 

-WIU Hi-T-fe h~ h ll/U-v?^ V7°d tV^-x/^^S^BBt-C, 4-{4- 
[6-(3,4-$/y ^^x-^t'll yy-2-*/^'-/l'] t°-<7 v/^-l-f M t°U v^y 83 

mmm 2 0 

4-[6-(3,4-v ; y Y$:i/y 'J >-2-^7 /U#^/l^]-l-(4- 1 Kp df ^>7ai^/U)t: 0 

^7^ 297 mg{C % [l,3]5?t*y7>-2-t> 623 m g> mkt) V 9 A 147 mg fcflnx., 
100 o C-eiH#f B ^jFi#Lfc o S^^(CzK^D^$P>(C 1M ^&t^D 

i&fn«7jcr^^L, m v^xmm, mmzm£i,tc 0 mmz-yy* 

^f)Vij yJ±7 a-? j p p */ui*-y ^ y -/p)-e|f^ u H®?^9vW>>£> 

S^laUT, 2-(4-{4-[6-(3,4-v ? y h ^ ^/U) t° l> v 5 V-2-# A'/tf-zl'] t°^y v^- 
l-^/W}7^/dr^)^^/-/U 41 mg ^ftfe^JI £ L-C#7c 0 
2 1 

6-{4-[6-(3,4- v>y h >7 =-;U) t° V v^-2-# y i/^-l-J ;V) f y y 

^-3-^J-— /l^ 213 mg <D DMF 5 ml tK&T, (2-^ nnif;l/)-;^ fvUT 5; y 

i&mm. 81 mg^.t/60%7K^b-7- h 9 V A 43 mg ZlN7Ltc 0 $J«E?r&Jg 70 o CT" 1 fl$^jf 

V VJ*X*$lW&, ^£££®£L/c 0 M£~>y Jjf^XyJ*? p-^ h^77^-(^ 
p P p p */UA-y * y -^)t*HlLt#fcM(l 10 mg)£^ y — )\s 

UlJSflSU fx-VWt 40 mg ZMz.i/*.<}mi&t Lfc^, x^/-;U^P,^f H LT, 
l-[6-(3,4-v ; ^ h $ri/7 ^—t\>)W ^y-2-*/V/f^^]-4-[5-(2-y^f^7? y^ h^r 
v-)-2- 1° V vvU] t^? V ->^. 81 mg ^^fe^ H B H <t L-C#7c c 

HJ£#J 2 2 

4-[2-(4-{4-[6-(3,4-v ; y h * t° V v^-2-7J/U#~/U] S^-W /W} 7 

aiy dri/)ai^^]t°^7 v^^-l-^/U/JtV&t K/^/l' 270 mg (D^ppztvl^ 3 ml ^ 

raic 4M mt^mmm^^m 0.427 mi £*p;t, 2 BF B ^ra-ewu7c 0 £p>k: 
^d*/^ 2 mi t4M mt^mmm^^m 1 mi^p^, ^a-e-i&m^L 

fdo S)^^^^^y-/i-^P^,ffi^B B B?r»L. y ^y-/^^S5ga B B LT, l-[6- 

30 



(3,4-5?* h^->7^^)t°y ^V-2-*yU/-J?=^]-4-[4-(2-t 0 ^7^V-l->r/^ h^v-) 
7 ^ fc'^7 v 5 ^ 4 TRfO^ 1 14 mg £$H£J£a B B t LT#fd 0 

^*S0!J 2 3 

(±)-trans-l-[6-(3,4-v ? ^ H^f v^7x. n/W) b° U i?>-2-*A'tf=-A']-2£-i?* fjV 4-(4-- 
(^□7i^)t^7^y 1.42g<7>^/ — /l^37ml WtK 13 ml jg^i&^fgffcT ^ 
A 0.16 g ^jItc®* 1.66 g&flD*.* 0.5B#r^Pfi«L/ci o ^Jfrfe-ter^-T h£ 

!LitM> ^^®*U^ 0 a&fcgm^^vi'T'ifcftLT, (±)-trans-4-{4-[6-(3,4- 

is ^mm. ifMm 582mg£$ft£J£ H B 9 <>: L-C#7t 0 
±fS»f'J(7)*-fe<bl5]«^t-C, W£M 6 ~ 8 2 4 - 1 1 5<D{fc-£#J 

H/j£#iJ 116 — 147 

6.(3,4-^^ b^>7 ji^/U)t 0 !J v^^-TJ/l^ 13 mg (0.05 mmol) (D DMF 0.7 
ml mmz&m<DT i ^(0.06 mmol)<£> DMF 0.06 ml jgfflu V/d eVW^/UT 5 

V 25 mg ^D^L/c 0 2-(lH--0-y h y 7 y -^-1-^ ^-1,1,3,3-f h 7 ^ f ^ p ^ 
^ ^^-^7/^0-7^-^731— h 23 mg (7) DMF 0.3 mlj^^^Px., ^fST 24 H#|^ 
}f#L7c 0 PS--C 7 *>T*— h(1.55 mmol/g, lOOmg; TsU=fy — h?±)^Px., IfiT 
14 H#F B Hf # LfCo K/£i&fl££2fli® U a p 3 ml %.U 1M Tk&^b^ h 

V 7AtK^ 3 ml ^m^mWVtZo ? u n*/Vi,l£$M»- h U V ^ftmk. 
jM@£LT, &fB^ 9 t^-rH»J 1 16-14 7<D#fl^tl£#/c 0 

&WF©*&^£ffll/*$. REx : Ex : H/jS#J#-S§\ No : ffc£4fc#-3\ 
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Dat : mmfc&fa?— 9 (F : FAB-MS(M+H)\ FN : FAB-MS(M-H)\ EI : EI-MSCM*), 
MP : jft/S (°C) > NMR1 : CDC1 3 *P<D 'H NMR t°-?<D 5 (ppm), 

NMR2 : DMSO-d^O 'H NMR Kl*5ltS«MW«l* t°— 6 (ppm), Sal : &&tf-£^T 
^ (Ox : Fum : *m : 7!)-<$, ^©^©ft^fiWx. 

tf 2 HC1 fi2ttKMftSrS%-*-) . Syn:§^t& (ft^ttPMKlCjEi t7 v dH^J##Xtt 
#%#l#-Sr£;^-f ) % Me : p< 5vK Et : cPr : ^ n zfu fcVK tBu : t-^f 

/K Ph : 7i=/K Bn : ^^>vK Ac : Tir^vK Pip : tf^ U v^-l-^K Pip4 : 
t°^<y S?V-4->(/K Mor : ^/U* i> V-4-f /K Pipr : t°^7 V-W /K Pyrr : t°P 
ys^-W*. «fc**M©**fi«^«**U #J;L« 2-C1 fi Hnn 

Sr. 3,4-diMe fi 3,4- fvl^£r, 2,3,4-triMe & 2,3,4- h ]) pt fvl^ 4-Me-Pipr it 4-/ 
^/Vt°-<7 ity-l-sf 3,4-(OCH 2 0)fi 3,4-^ ^ \s>i?7t*$'&& : ttl?in&1r 0 



p 2 . n ^ r4 

R 3^/N-R 5 



REx 


Syn 


P 2 


R 3 


R 4 


R 5 


Dat 


5 




H 


cTjj-co- 


H 


Ph 


F: 276 


13 




H 


Me 


Me 


X> 


F:217 


28 




Boc 


Me 


Me 


4-CHO-Ph 


F: 319 


31 


RExl6 


Boc 


Me 


Me 


XX 

^^(CH 2 ) 2 C0 2 Et 


El: 390 


32 


REx21 


Boc 


Me 


Me 


^^(CH 2 ) 4 C0 2 Et 


FN 417 


33 


RExl2 


H 


Me 


Me 


XX 

^^(CH 2 ) 2 C0 2 Et 


F: 291 


34 


RExl2 


H 


Me 


Me 


XX 

^^(CH 2 ) 4 C0 2 Et 


F:319 


35 


RExl3 


H 


Me 


Me 


4-CHO-Ph 


F:219 


36 


RExl3 


H 


Me 


Me 


4-Ac-Ph 


F: 233 
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«2 



VSjh 



rvC/X 


5>yn 


R 1 

XV 


R 2 


Dat 


1 




MeO 


MeO 


NMR2: 8.18 (1H, d, J=8.0 Hz), 7.09 (1H, 
d, J=8.0 Hz), 3.87 (3H, s) ; F: 260 


2 


— 


MeO 


CI 


FN: 262 


3 




Bnu 


Meu 


t • 000 


6 




CH 2 =CH- 


Et 


F: 254 


7 




MeO 


Et 


F: 258 


10 




MeO 


cPr-CH 2 0 


FN: 294 


37 


REx2 


MeO 


F 


FN: 246 


38 


REx2 


MeO 


BnO 


NMRi: 6.95-7.05(lH, m), 5.28(2H, s), 
3.95(3H, s) 


39 


RExlO 


MeO 


CF 2 H-0 


NMRi: 7.93-8.00 (2H, m), 7.01 (lH, d, 
J=8.0 Hz). 1.35-1.42 (lH, m) 




REx 


Syn 


R 3 


R 4 


R 5 


Dat 


4 




H 


H 


H 


F: 328 


22 




H 


H 




F: 421 


23 




H 


H 


^^a(CH 2 ) 3 C0 2 Et 


F: 535 


24 




H 


H 


^- N ^(CH 2 ) 3 C0 2 Et 


F: 536 


25 




H 


H 




F: 526 


27 




H 


H 




F: 470 


29 




Me 


Me 


4-N0 2 -Ph 


F: 477 
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H 


H 


YX1 

CH 2 C0 2 Me 


F: 527 


40 


REx25 


H 


H 


^^O-CH 2 C0 2 Et 


F: 506 j 


A\ 
H l 


IVUXZJ 


i_i 
n 


Li 

n 


XI 

^^0-(CH 2 ) 4 C0 2 Me 


T?' CO A 

r ■ 534 


42 


REx25 


H 


H 


XX 

v 0-(CH 2 ) 6 C0 2 Et 


F: 576 


43 


REx25 


H 


H 


Y^O-(CH 2 ) 3 CO z Et 

\^ 


F: 534 


44 


REx25 


H 


H 


0-(CH 2 ) 4 C0 2 Me 

xb 


F: 534 


45 


REx25 


H 


H 


XX 0 ^G N - Boc 


F: 632 


46 


REx25 


H 


H 


^0- N ^(CH 2 ) 3 C0 2 Et 
H 


F: 533 


47 


Ex5 


H 


H 


X>JU 

H k^N-C0 2 -Bn 


F:664 


48 


Ex5 


Me 


Me 


xx, CH1RO 

^ / ^(CH 2 ) 2 CO z Et 


F: 532 


49 


Ex5 


Me 


Me 


XX 


F: 560 


50 


RExl2 
& 

Ex5 


H 


H 




NMRi: 6.97 (lH.d, J=8.4 
Hz), 4.12 (2H,q, J=7.2 
Hz), 2.89 (2H,t,J=7.6Hz) 


51 


RExl2 
& 

Ex5 


H 


H 


^^(CH 2 ) 2 C0 2 Et 


NMRi: 6.97 (lH,d,J=8.8 
Hz), 4.12 (2H,q,J=7.2 
Hz), 2.84 (2H,t,J=7.6Hz) 
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m4 



Boc-N^ 



REx 


Syn 




Dat 


8 






F: 350 


9 




XX CI 

N 


F: 299 


11 


— 


3-CI-4-OMe-Ph 


NMRi: 6.99 (lH,d,J=2.8Hz), 
3.85 (3H.s), 1.48 (9H,s) 


14 




4-CHO-Ph 


NMRi: 9.80 (lH,s), 3.37-3.40 
(4H.m), 1.49 (9H.s) 


i a 
16 




Tl 

^^(CH 2 ) 2 C0 2 Et 


NMRi: 4.12 (2H,q,J=7.2Hz), 
2.87 (2H,t,J=7.6Hz), 1.48 (9H,s) 


18 






NMRi: 7.97 (lH.s), 3.15*3.19 
(4H,m), 1.49 (9H,s) 


21 




^ScH 2 ) 4 co 2 Et 


NMR 1:412 (2H a 3=7 2Hz) 
2.31 (2H,t,J=7.2Hz), 1.48 (9H,s) 




RFvl 1 
rvU/A i i 


3_F-4-OMe-Ph 


NMRi:6.72(lH,dd,J=-14,2.8Hz),3 
.85(3H,s).1.48(9H,s) 


53 


RExll 




NMRi: 7 58 (lH d J=2 4Hz). 
3.07-3.09 (4H,m), 1.49 (9H,s) 


54 


RExll 


4-(NEt 2 )-Ph 


F: 334 | 


55 


RExl4 




NMRi: 7.91 (lH,d.J=2.4Hz), 
3.58-3.61 (4H,m), 1.49 (9H,s) 


56 


RExl4 


2-CI-4-Ac-Ph 


NTK/fP 1 • 7 A7 ( 1 TT A .1=8 8H7} 

3.08-3.12 (4H.m). 1.49 (9H.s) 


57 


RExl4 


^CHO 
v CHO 


NMRi: 9.8O (lH.s), 3.54-3.58 
(4H.ni), 1.49 (9H,s) 


58 


RExl6 


v ^^(CH 2 ) 2 C0 2 Et 


NMRi: 6.60 (lH,d,J=8.8Hz) ) 
4.12(2H,q,J=7.2Hz), 2.56 
(2H,t,J=7.6Hz) 


59 


RExlO 

& 
RExl4 




NMRi: 8.01 (lH,d,J=8.4Hz), 
5.22 (2H,s), 1.49 (9H,s) 
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^5 
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REx 


Syn 


R 5 


Dat 


12 




3-CI-4-OMe-Ph 


F: 227 


15 






F: 220 


1 H 
1 / 




^"CCLMe 

2 


F- 222 


19 




H 


El: 201 


20 


— 


^Y N Y°^NMe 2 


F: 252 


26 


— 




F: 251 


60 


RExl2 


3-F-4-OMe-Ph 


F:211 


61 


RExl2 




NMR2: 8.26 (lH,d,J=2.4Hz), 
7.97 (lH,d,J=2.4Hz), 2.81-2.84 
(4H,m) 


62 


RExl2 


4-(NEt 2 )-Ph 


F: 234 


63 


RExll 

& 
RExl2 


T J 

N 


NMRi: 7.96 (lH, d, J=2.4 Hz), 
7.82 (1H, d, J=2.4 Hz), 3.84 (3H, 
s) 


64 


RExll 

& 
RExl2 




El: 213 


65 


RExll 

& 
RExl2 




F: 242 


66 


RExl3 


3-CF 3 -4-Ac-Ph 


F: 273 


67 


RExl3 


3-OH-4-Ac-Ph 


F: 221 


68 


RExl3 




F: 209 


69 


RExl3 

& 
RExl2 


YY CI 

N^N 


F: 199 
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m6 



ril ? r 3 



Ex 


Syn 


R 3 


Dat 


Sal 


1 







NMR2: 7.63-7.73 (2H, m), 4.52 
(1H, m), 2.77-3.33 (4H, m); MP: 

1 OA. 1D1 


0.5 Fum 


23 




M V-\ 

_N W N ^0^ NH 2 

Me 


NMR2: 8.09-7.93 (2H, m), 7.76- 
7.64 (2H, m), 1.02 (3H, d, J=6.3 
Hz); MP: 205-210 


HCl 
H 2 0 


24 


Ex4 


^« 

-N^N-^-OMe 


NMR2: 7.08 (1H, dd, J = 8.3, 3.0 
Hz), 6.98-6.94 (2H, m), 4.08 4.01 
(1H, m);MP: 147-148 




25 


Exl 




3.86 (3H, s), 2.09 (1H, m) 
MP: 173-176 (dec.) 


Fum 


26 


Ex3 


Me 

V-n /=\ 

_N W N \_/" COMe 
Me 


NMR2-' 1.10-1.13 (3H, m), 1.31- 
1.37 (3H, m), 2.44 (3H, s). MP- 
134-135 




27 


Ex6 


Me 

-N w N-^-(CH 2 ) 2 C0 2 H 
Me 


NMR2: 0.96-0.99 (3H, m), 3.82- 
3.84 (6H, m), 7.05-7.11 (2H, m); 
MP: 160-162 




28 


Ex6 


Me 

V-n /=\ 

- N W N -V^-( CH 2 )4 C0 2 H 

Me 


NMR2: 0.95-0.98 (3H, m), 1.93- 
1.96 (2H, m), 3.81-3.84 (6H, m); 
MP: 124127 


^ TT /""V 

3 H2O 


29 


Ex4 


Me 

Me 


NMR2: 8.50 (1H, d, J=2.0 Hz), 
3.83 (3H, s). 3.82 (3H, s), 1.33-1.14 
(6H, m); MP: 93 99 




30 


Exl 5 


Me 

Me 


NMRi: 7.87-7.66 (3H, m), 3.06- 
3.03 (4H, m), 1.12-1.04 (3H, m); 
MP: 167-172 




31 


Ex8 




NMR2: 3.81 (3H, s), 5.24 (2H, s), 
8.58-8.60 (2H, m); MP: 171-174 





37 
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MeO 



Ex 


Syn 


R 5 


Dat 


Sal 


2 




4-OMe-Ph 


NMRi: 7.84 (1H, t, J=7.8 Hz), 3.96 
Kan., 8), d. 78 t.2rl, s)> Mr- 169-172 




3 


— 




NMR2: 3.85(3H,s), 3.82(3H, s), 3.13- 
3.16(4H,m), 2.79(6H,s); MP: 136-137 


2 Ox 


4 


— 




NMRi: 7.01 (lH,m), 6.98 (lH,d, 
J=8.3Hz), 3.56-3.61 (4H,m); MP: 

1/4 1 1 J O 

141 143 




5 




^^NMe(CH 2 ) 3 C0 2 Et 


F: 547 




6 






NMR2: 12.06 (lH,s), 7.53 (lH,d, 
J=7.4Hz), 2.73 (2H,t,J=7.6Hz); MP: 
169171 




7 


— 


IN 


NMR2: 8.32(1H, s), 7.90(lH, s), 3.88 
(3H, s), 3.83 (3H, s); MP: 160- 161 




8 






NMR2: 8.28-8.30 (2H, m), 3.87 (3H, 
s), 3.83 (3H, s); F: 421 


1.5 H 2 0 


9 


— 


4-NH 2 -Ph 


NMR2: 4.62 (2H, br s), 3.85 (3H, s), 
2.98-3.03 (4H, m); MP: 164-165 




10 


— 


XX 


NMR2: 3.82 (3H, s), 5.05 (2H, s), 
8.19-8.23 (2H, m); MP: 182-183 




11 


— 




NMRi: 8.10 (lH, d, J=6.3 Hz), 6.98 
(1H, d, J=8.7 Hz), 6.43 (lH, d, J=6.3 
Hz); MP: 98100 


H 2 0 


12 




4-CONH 2 -Ph 


NMR2: 3.85 (3H, s), 7.03 (lH, br s), 
7.68-7.79 (5H, m); MP: 237-240 




13 




^•^NHCO-^NH 


NMR2: 1.44-1.54 (2H, m), 3.85 (3H, 
s), 9.59 (1H, s); MP: 217-219 




14 






NMRi: 6.97 (lH,d,J=8.3Hz), 6.69- 
6.71 (lH,m), 3.20-3.30 (4H,m); MP: 
176-178 




15 






NMR2: 3.69-3.73 (6H, m), 3.85 (3H, 
s), 6.85-6.91 (4H, m); MP: 129-130 





38 



£7 



16 




4-(NHS0 2 Me)-Ph 


iNAVixvz* z.oo voir, s/, o.o^ von, o/, 
9.28 (1H, s);MP: 168-170 




17 




Yl 
^"CONHCH 2 C0 2 H 


NMR2: 3.82 (3H, s), 8.55 (1H, t, 

T c o TT_\ 1 O t A / 1 XJ K*. /^V 11/1- 

J=5.8 HzJ, 12.50 1.1x1, br s;> Mr- 114 
117 




18 




Vc. 


NMRi: 8.11 (lH,d,J=1.5Hz), 6.98 

/, tt 1 T <*> OTT \ O /TV O 0/^ ( AU " 

(lH,d,J=8.3Hz), 3.69-3.80 (.4H,m;. 
MP: 160162 




19 




YS 


NMRi: 8.63 (lH, s), 8.26 (1H, d, 
J=6.3 Hz), 6.98 vlH, a, J— 8.o riz;> 
MP: 138-139 




20 




Yl 

^"0(CH 2 ) 2 OH 


NMR2: 3.65-3.72 (4H, m), 3.82 (3H, 

_\ a da /l XT f T— K /I T_T„V MP" 111- 

113 




21 




Yl 

^"0(CH 2 ) 2 NMe 2 


NMRi: 6.66 (lH, d, J=8.8 Hz), 3.97 
(3H, s), 3.95 (3H, s), 2.91 (6H, s); 
MP: 144-147 


Ox 


22 






NMR2: 3.82 (3H, s), 3.84 (3H, s), 
7.68-7.72 (,2H, m;. Mr- 155-158 


4HC1 


32 


Ex2 


4-Ac-Ph 


NMRi: 7.78(1H, dd, J= 8.3, 1.0 Hz), 
3.96(3H. s). 2.53(3H.s); MP: 161-163 




33 


Ex4 


4-NMe 2 -Ph 


NMR2: 3.85(3H,s), 3.82(3H,s), 3.05- 
3.08(4H,m), 2.79(6H,s); MP: 159-161 




34 


Ex4 


1 J 
N 


NMR2: 8.36 (lH, d, J=0.9 Hz), 7.09 
(1H, d, J= 8.0 Hz), 3.86 (3H, s), 3.82 
(3H, s); MP: 122-124 




35 


Ex4 




NMR2: 8.19 (2H, d, J= 5.9 Hz), 3.86 
(3H, s), 3.82 (3H, s), 3.45-3.52 (4H, 
m); MP: 155-156 




36 


Ex4 


2-C!-4-OMe-Ph 


NMR2: 7.15 (lH, d, J = 9.0 Hz), 7.05 
(1H, d, J =3.0 Hz), 6.91 (1H, dd, J = 
9.0. 3.0 Hz); MP: 155-156 




37 


Ex4 


4-CN-Ph 


NMR2: 8.06(lH,d,J=7.8Hz), 3.85 
(3H.s), 3.47-3.54(4H.m); MP: 146- 148 




38 


Ex4 


4-C0 2 Et-Ph 


NMR2: 3.86(3H, s), 3. 45-3.5 l(4H, m), 
1.29(3H. t,J=7.3Hz); MP: 112-114 




39 


Ex5 


-CH 2 -(2-OH-3-OMe-Ph) 


NMRi: 7.54 (lH.dd, J=8.3, 2.0 Hz), 
3.78 (2H, s), 2.76-2.66 (4H,m); MP: 
155-158 




40 


Ex5 


Y^ 

\^ fM-MG 


NMRi: 6.97 (lH,d,J=8.3Hz), 3.98 
faW <A 9 09 (3H 0: MP: 120-122 




41 


Ex4 
& 

Ex7 


0 


NMR2: 3.86 (3H, s), 3.83 (3H, s), 
2.75 (3H, d, J= 4.4 Hz); F: 530 


2HC1 
2H 2 0 



39 
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42 


Ex4 
& 

Ex7 


^"C^ CONH-(CH 2 ) 2 NMe 2 


NMR2: 8.67 (1H, t, d= 5.4 Hz), 3.86 
(3H, s), 3.83 (3H, s), 2.82 (3H, s), 
2.80 (3H, s); F: 518 


2HC1 
2H 2 0 


43 


Ex3 


4-NHAc-Ph 


XTTV/TT">0« 1 /oT T "\ O OCT / OTT _\ 

NMR2- 1.99 v3H, s), 3.85 OH, s), 
9.71 (1H, s); MP: 201-203 




44 


Lx3 


4-(NHCO-Pn)-Pn 


NMR2: 3.82 (3H, s), 6.98 (2H, d, 
J=9.3 Hz), 10.07 (1H, s), MP- 169- 
171 




45 


Ex4 




NMR2: 1.19 (6H, t, J=7.4 Hz), 2.72- 
2.75 (2H, m), 10.02 (1H, s); MP: 131- 
134 


Ox 


46 


Ex6 


4-C0 2 H-Ph 


NMR2: 3.86 (3H, s), 6.99 (2H, d, 
J=9.3 Hz), 12.32 (1H, br s); MP: 209- 
211 




47 


Ex4 


4-OH-Ph 


NMR2: 3.84 (3H, s), 6.82 (2H, d, 
J=8.8 Hz), 8.88 (1H, s); MP: 177-179 




48 


Ex4 


4-N0 2 -Ph 


NMR2: 3.86 (3H, s), 7.04 (2H, d, 
J=9.2 Hz), 8.06-8.10 (3H, m); MP: 
142-144 




49 


Ex4 


V N N 
^OMe 


NMRi: 7.05 (1H, d, J=9.8 Hz), 6.98 
(1H, d, J=8.3 Hz), 6.89 (1H, d, J=9.3 
Hz), 4.04 (3H, s); MP: 171-172 




50 


Ex4 


VV OMe 

I J 

N 


NMRi: 7.58 (1H, dd, J=8.3, 2.0 Hz), 
6.98 (1H, d, J=8.3 Hz), 3.85 (3H, s), 
3.40-3.28 (4H, m); MP: 158-159 




51 


Ex4 


3-CI-4-OMe-Ph 


NMRi: 6.98 (lH,d,J=8.8Hz), 3.86 
(3H,s), 3.13-3.24 (4H,m); MP: 158- 
159 




52 


Ex4 




NMRi: 7.57 (lH, dd, J=8.3, 2.4 Hz), 
6.94 (1H, d, J=9.7 Hz), 3.86 3.74 
(4H, m); MP: 161 




53 


Ex4 


4-Ac-3-CF 3 -Ph 


NMR2: 2.52 (3H, s), 3.82 (3H, s), 
7.83 (1H, d, J=8.7 Hz); MP: 142-143 




54 


Ex4 


3-F-4-OMe-Ph 


NMRi: G.97 (lH,d,J=8.3Hz), 3.85 
(3H,s) ( 3.13-3.24 (4H,m); MP: 155- 
156 




55 


Ex4 




NMRi: 8.74 (lH, dd, J=4.4, 1.5 Hz), 
3.97 (3H, s), 3.95 (3H, s), 3.50-3.38 
(4H, m); MP: 144-145 




56 


Ex4 




NMR2: 3.85 (3H, s), 4.03-4.21 (4H, 
m), 6.46-6.49 (2H, m); MP: 187-188 




57 


Ex4 


4-S0 2 NH 2 -Ph 


NMR2: 3.85 (3H, s), 7.05-7.10 (5H, 
m), 7.65 (2H, d, J=9.3 Hz); MP: 213- 
214 




58 


Ex3 


4-Ac-3-OH-Ph 


NMR2: 2.49 (3H, s), 3.86 (3H, s), 
12.76 (1H, s); MP: 135-137 





40 



m? out) 



59 


Ex4 


T*i 


NMRi: 8.43 (lH, d, J=1.9 Hz), 3.90 
\ori, S), o.o/ o.oZ v4ii, ltv> Mr- loZ 
163 






fc,xo 


^^OCH 2 C0 2 H 


NMR2: 3.84 (3H, s), 4.58 (2H, s), 
12.90 (1H, br s); MP: 143-145 


H2O 


61 


Ex4 


Tl 


NMRi: 9.04 (lH, d, J=2.9 Hz), 6.98 j 
(1H, d, J=8.3 Hz), 6.61 UH, d, J=9.2 
Hz); MP: 183-184 




62 


Ex3 


Tl 

^^NHCO(CH 2 ) 2 C0 2 Me 


NMR2: 2.56-2.59 (4H, m), 3.59 (3H, 
s), 9.78 (1H, s);MP: 140-142 




63 


Ex4 


u 


NMRi: 6.52 (1H, d, J=8.3 Hz), 3.99 
(3H, s), 3.95 (3H, s), 3.75-3.68 (4H, 
m); MP: 107-109 




64 


Ex4 


crV 


NMRi: 8.15 (lH,d,J=2.4Hz), 6.97 
UH,d,d=8.3Hz;, 3.55-0.64 I4ri,nv> 
MP: 140-142 




65 


Ex4 




NMRi: 7.09-7.13 (lH,m), 6.98 (lH,d, 
J=8.3Hz), 3.79-3.83 (4H,m;> Mr- 
172-173 




66 


ExlO 


ULq^nJ 


NMR2: 1.71-1.76 (4H, m), 3.82 (3H, 
s), 4.26 (2H, t, J=4.9 Hz), MP- 161- 
165 


1.5 Ux 


67 


Exl4 


2-CI-4-Ac-Pn 


NMRi: 7.04 (lH,d,J=8.3Hz), 6.97 
UH,d,J- o.oxlz;, z.ob Kda.,S)t ivlr- 
164-165 




68 


Ex4 


^X0 2 Me 


NMRi: 8.81 (lH, d, J=2.5 Hz), 3.98 
MP: 157-159 




69 


Ex4 


Tl 
^^CONHCH 2 C0 2 Et 


NMR2: 1.20 (3H, t, J=6.9 Hz), 3.82 
(3H, s), 8.63-8.66 (lH, m); MP: 83-85 




70 


Ex6 


^0(CH 2 ) 4 C0 2 H 


NMR2: 1.59-1.73 (4H, m), 3.85 (3H, 
s), 12.02 (1H, s); MP: 79-81 


tt r\ 


71 


Exl4 


YY°) 


NMRi: 7.98 (lH.s), 6.98 (lH,d, 

t q QTJTr,\ O OQ-Q A 1 ( Att -r«V A/TP* 

J=o.oxlz;, o.Zo o.41 V4ri,llv» ivlr* 
151-153 




11 


c v i 9 


^XONH 2 


NMR2' 7.78 (lH, br), 7.16 (lH, br), 
6 88 (lH d J=8 8 Hz) 3 87 (3HL s); 
MP: 243-244 




73 


Ex3 


4-CH 2 OH-Ph 


NMR2-" 3.82 (3H, s), 4.39 (2H, d, 
J=5.9 Hz), 4.96 (1H, t, J=5.9 Hz); 
MP: 150152 





41 



BNSDOCID: <WO 02 102778A1_L> 



WO 02/102778 

m? out*) 



PCT/JP02/05926 



74 


Ex4 


N^N 


NMRi: 8.41 (lH, s), 6.98 (1H, d, 
J=8.3 Hz), 3.98 (3H, s); MP: 119-120 




75 


ExlO 


4-Ac-3-OMe-Ph 


NMR?: 2 44 (3H <0 3 88 (3H s) 
6.53 (1H, s); MP: 117-118 


0.5 H 2 0 


76 


Ex4 


H H 


NMR2: 4.09 (2H, S), 10.23 (lH, s), 
16.22 (1H, br); MP: 217-219 


0.5 H2O 


77 


Fy4 


YY Br 


NMRi: 6.55 (lH, d, J=8.3 Hz), 4.00 
von, c*/, o.jj \oxa, o/, o. i o o.uu vrxi, 
m): MP: 144-145 




7R 


IJ,X*+ 


H 


NMRi: 7.32 (lH, d, J=8.8 Hz), 3.96 

f'*T-T *3 CkA fQIT 9 91.9 1Q / A tr 

vorl, s;, voxi, S/, o.ol o.xo \4rl, 
m); MP: 193-194 




79 


Ex6 


^NHC0(Cri,) 2 C0 2 H 


NMR2: 3.85 (3H, s), 9.75 (lH, s), 
12.09 (1H, br); MP: 167-170 




80 


Ex6 




NMR2: 1.28-1.43 (4H, m), 3.85 (3H, 
s), 11.97 (1H, br s); MP: 102-109 


H 2 0 


81 


Ex4 


•YN Y 0(CH 2 ) 2 NMe 2 


NMR2: 4.53 (lH, t, J=4.9 Hz), 3.88 
(3H, s), 3.83 (3H, s), 3.31-3.18 (4H, 
m), 2.81 (6H, s); MP: 180-181 


Ox 


82 


Ex4 


2-OMe-Ph 


NMR2: 3.79 (3H, s), 3.85 (3H, s), 
6.87-7.02 (4H, m); MP: 162-163 




CI 


cxo 


v r ^O(CH 2 ) 3 C0 2 H 

u 


NMR2: 1.91 (2H, quintet, J=6.8 Hz), 

Q rtH 19 lO hU U»- oV A/ID- 

o.oo \ori, s), ll. iZ \lti, or s)< Mr- 
109112 




Of 


UXO 


^ N ^(CH 2 ) 3 C0 2 H 


NMR2: 6.13 (lH, d, J=7.3 Hz), 3.87 
wtl, S/, o.oo von, S;, z.zi Vlrl, l, 
J=7.6Hz); MP: 182-185 




0^ 


EVA 

bxo 


Yl 

^^0(CH 2 ) 3 C0 2 H 


NMRi: 7.93 (lH, d, J=2.9 Hz), 3.97 
wn, s), d.94 (Jti, s), z.57 1,111, t, 
J=7.1 Hz); MP: 122-124 




86 


ExlO 




NMR2: 1.22 (6H, t, J=7.3 Hz), 3.45- 
3.48 (2H, m), 3.82 (3H, s). MP- 97-99 


2 Ox 
H 2 0 


87 


Ex6 


^ScH 2 ) 2 C0 2 H 


NMRi: 6.97 (lH,d,J=8.8Hz), 6.63 
(lH,d,J=8.8Hz), 2.61 (2H,t,J=7.3Hz); 
MP: 190-191 




88 


Ex6 


0(CH 2 ) 4 C0 2 H 


NMR2: 1.66-1.80 (4H, m), 3.82 (3H, 
s), 12.01 (1H, s); MP: 176- 178 




89 


Exl2 


4-(CONHMe)-Ph 


NMR2: 2.75(3H,d,J=3.5Hz), 3.85(3H, 
s), 8.13-8.18 (1H, m); MP: 140-141 





42 



m7 



90 


Ex6 


v ^O(CH 2 ) 3 C0 2 H 


NMRi: 7.14 (1H, d, J=8.8 Hz), 4.00 
(3H, s), 3.95 (3H, s), 2.65 (lH, t, 
J=7.lHz); MP: 189191 




91 


bxl5 


o 


NMR2: 1.45-1.52 (2H, m), 3.85 (3H, 
s), 6.83-6.88 (4H, m); MP: 135-137 


0 5 H->0 


92 


Ex4 


4-NEt 2 -Ph 


NMR2: 1.30 (6H, t, J=7.0 Hz), 3.23 
(4H, q, J=7.0 Hz), 3.82 (3H, s); MP: 
84-87 




93 


Exl2 


4-(CONMe 2 )-Ph 


NMR2: 2.95 (6H, s), 3.82 (3H, s), 
7.32 (2H, d, J=8.3 Hz); MP: 81-83 


h 2 o ! 


94 


Ex 10 


XX 0 ^J 


NMR2: 2 71 (3H s) 3 82 (3H s) 
4.04 (2H, t, J=5.3 Hz); MP: 183 (dec) 


2 Ox 
H 2 0 


95 


ExlO 


U^nJ 


NMR2: 1.33-1.42 (2H, m), 3.82 (3H, 
s), 4.52 (1H, d, J=3.9 Hz), MP- 143" 
144 




96 


Ex4 




NMR2: 6.80 (lH, d, J=8.8 Hz), 3.85 
(.311, s;, d.oZ \6i±, s), J., to von., s;> 
MP: 114115 


Ox 
H z O 


97 


Ex21 


k ^^OCH 2 C0 2 Et 


NMR2: 6.97 (lH, d, J=8.6 Hz), 4.71 
(2H, s), 1.31 v3H, t, J-7.3 tlz), Mr- 
140142 




98 


Ex6 


^^0(CH 2 ) 3 C0 2 H 


NMRi: 6.97 (lH, d, J=8.3 Hz), 3.96 
(3H, s), 3.94 (3H, s), 2.63 (2H, t, 
J=7.4 Hz); MP: 153-154 




99 


Ex21 




NMR2: 7.35 (lH, dd, J=9.0, 3.4 Hz), 
4.19 (2H, t, J=5.4 Hz), 2.78 2. 76 (4H, 
m). MP- 163-165 


Ox 

0.5 H 2 0 


100 


ExlO 


N 


NMR2: 3.82 (3H, s), 5.09 (2H, s), 
6.94 (4H, s); MP: 137-139 






DA I \J 


Y1 H 


NMR2: 1.12-1.23 (2H, m), 3.82 (3H, 
s), 6.90-6.97 (4H, m); MP: 202-205 


Ox 

0.5 H 2 0 


102 


ExlO 




NMR2: 2.15 (lH, br), 3.82 (3H, s), 
4.23 (2H, t, J=5.3 Hz), ; F: 533 


2 Ox 


103 


ExlO 


v 2 2 


NMR2: 3.30 (3H, s), 3.82 (3H, s), 
4.00-4.02 (2H, m), ; MP: 104-108 




104 


ExlO 




NMR2: 3.82 (3H, s), 5.12 (2H, s), 
6.93 (4H, s); MP: 140-142 
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105 


Ex21 




NMR2: 7.37 (1H, dd, J=8.8, 2.4 Hz), 
4.28 (2H, t, J=5.4 Hz), 3.85 (3H, s), 
3.82 (3H, s); MP: 167-173 


Ox 

U.3 rl2\J 


106 


Ex6 


Me 


NMR2: 8.76 (1H, d, J=8.8 Hz), 3.86 
(3H, s), 3.83 (3H, s), 2.91 (3H, s); 
MP: 135-140 


HCl i 
H 2 0 j 


107 


ExlO 




NMR2: 5 06 (2H s) 6 94 (4H s) 
8.28 (1H, br s); MP: 147-148 




108 


ExlO 




NMR2: 3.82 (3H, s), 4.13-4.16 (2H, 
m), 6.88-6.95 (4H, m); MP: 109-111 


1.5 Ox 


109 


ExlO 




NMR2: 3.28 (6H, s), 3.82 (3H, s), 
4.16 (2H, t, J=5.4 Hz); F: 579 


2 Ox 


110 


ExlO 




NMR2: 3.82 (3H, s), 4.00-4.05 (2H, 
m), 6.86 (2H, d, J=8.8 Hz); MP: 106- 
109 


2 Ox 
2H 2 0 


111 


Ex6 




NMR2: 2.79 (3H, br s), 3.85 (3H, s), 
12.06 (1H, s); MP: 138-139 


H 2 0 



8 




Ex 


Syn 


R 1 


R 2 


Dat 


Sal 


112 


Ex4 


MeO 


cPr-CH 2 0 


NMRi: 7.76 (1H, dd, J= 8.3, 1.0Hz), 2.53 
(3H, s). 0.32-0.38 (2H. m); MP: 142-144 




113 


Ex4 


MeO 


CI 


NMRi: 8.08 (1H, d, J= 2.5 Hz), 7.03 (1H, 
d. J=8.8Hz), 2.53 (3H, s); MP: 168- 170 




114 


Ex4 


MeO 


CHF 2 0 


NMRi: 7.07 (1H, d, J= 8.8 Hz), 6.62 (lH, 
t, J=74.8Hz), 2.54 (3H, s); MP: 160-162 




115 


Ex4 


MeO 


F 


F: 529 

MP: 168170 





44 




Ex 


R 5 


Ex 


R 5 


Ex 


R 5 


Ex 


R 5 


116 


-Et 


117 


-CHO 


118 


-(2-Me-Ph) 


119 


-(3-CF 3 -Ph) 


120 


— (2-F-Ph) 


121 


-(4-CI-Ph) 


122 


-(2-OEt-Ph) 


123 


^OBn 


124 




125 




126 


^C^OMe 


127 


Me 


128 




129 


HO ^\ OH 

OCT 


130 




131 


^"^OBn 


132 




133 




134 


nr OH 

^^OMe 


135 




136 


CO<J 


137 


^ PI 

Ph 


138 




139 


OMe 

JUL 

"^^OMe 


140 


^0 
CH 


141 


Me 


142 


HO^rf^N 
OH 


143 


JtloMe 
^"^OMe 
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i. -m: (i) x^ztizw v>mm#xi*%<D9m¥mz&&i$irizm. 



;K 0-(^n^^-eg^$tbfciSliT/W^/W), NH 2 , NH-ig^T/V^/K N(i£& 
TVi-^A-fc, NHCO-CBRTVi^/K 0-{£$l7/V^l':/-NH-f6§fcT/i'3r/K 0-{& 
|i7/l'^l/y-N(ii|7^^/V)2, 0-{&$7/l^ l^-COzR 0 , CM^T/W^ U>-- 

p^X CO 2 R 0 , CONH 2 , CON(R 0 )-(gtft*tl-CV^T't>J:V^<BftT/l'^/U), g& 

T^tUl«7;^H C0-(gife$nTV>Tt>«tV«b7Kl!l^), C0-(g& 
$tLTV^-Ct<tV^xng|)XliCN, j£WiR 3 &t>*R 4 #-&£:#oT\ i£0T 

R 5 : H, iU7;U^^, C0 2 R\ C0NH 2> C0N(R°)-i6»7A'3vK g^^ti/TV^T 

txfcv^bfcf^ tt&£ft-cv>-ct>«fcv^xp^t i&mr/^uy-m^ti 

X^ttiV^fo^ te^T^^U^-R 51 , «7/l^U^-C0 2 R\ CO-i&m 

co4M$k£frx^x\> iv^fk***), co-(@&$*iT^-ct><fc^ 
* u ^-(S& $ H -c v * r t> «t v ^ p S), co-o-ra r * u ^-(gm $ ftx 
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SR), CON(R°)(R S6 ), C(R 53 )(R 54 )-R 55 X tt<£»7 V ^-C(R 53 )(R 54 )-R 55 , 

r 51 : co-i&Rr/u^K co-(g^$tLTv^T'bJ:v^^^:7K^), co-(«m$n-c 
v n t t> <t v ^ r p at), co-®M7^* \s >--(g& $ tix v n-c t J: v *&<b*xat)« 

CO-te0T/U^^^-(^^tlTV^Ttj<tV^XPS), CN, OH, O-fft&T/l"* 

/K 0^g&£ftT^TfcJ;^#Hfc7kiifS), o-(Ii$tLt^tt)J:v^TDl), 

O-ffi^T/l^ U ^-(g& £ tlT V h cfc V J\s* \s >--(g& 

NH(R°), N(R°) 2 , N(RV«ft£ft^^fc<fc^<fc**atX N(R 0 Mg&£n-C 
^X t «fc V^x nit), N(RV«i7/^ l^-tftftSflT^-C «t 
at), N(RVSaT/^^UV-(gm^tbTVN-Ct iV^TPg), N(R°)CO-{£$T 
N(R°)CO-(g^^iX-CV>-C'b .fcV^bJc&SS), N(R°)CO-(g&£fr"^ 
T t «t V p SI), N(R°)CO-<£$7V^ \s >-(g& $ tit V >T t> ct V 
at), N(R°)CO-<g;»T^*U^-(gife$tLTV^-C't>J:V^rP«), N(R°)CO-CMfi; 
j&T^/K N(R°)CO-0-|g:aT^^^V.(g^$tLT^Tt>«tV^t:7K^li)X 
fi N(R 0 )CO-O-M T/U* ^ ^-(fi& $ *VC^T h X V d SI), 
R 53 v R 54 &7J< R 55 : Pl-XttSV^cS^o-C, H, {&07/U*/K C0 2 R°, 
CON(R°)(R 56 ), R 51 , XfiR 56 , 

R 56 : g&$;h/t^T<bJ:V^fc**aL tt&Sft-Cl^Ck ±l^rnS, <&»7 

iv^x pat, &m7^*^y-R 5l xta&®T^* u-^-co 2 r°, 

n : OXlil, 

<&U (1)R 5 ^, COT?Jg^i-5S, gcWiHOtt, n{i0£^1\ (2) R 3 &t/R 4 

2. R 1 ^0-C,. 6 7^;K R 2 ijSAD^y, O-CwTM/^llOCwT/^l/y- 
j^-fbTK^, R 3 &tfR 4 ^, H, C w T/u^Xtt^yT'ifo5f»*Ol5BBl1E« 

3 . R 5 dsfllift £ tvx i> T t> J: v ^bkm atXi±g& $ ttt v ^x i> X v ^t- p mxh 

ztmnum i tzm<D try ^^^xtt^^^w^M^ttsi^o 
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4. l-[6-(3,4-v^ h*i''7=.~A')V t J S?y-2-*yW#=/H-4-(4-^ h=5rV7i^) 
tT^7i?y, i.(4-{4-[6-(3-v'^0 7 p P^vy h^->7i^)f!)^y- 
2-^7/l-*'=/H 5*V-W /U} 7 ^jn/U-)^ y ^ l-(6-7* D qe-2-k° U v?/V)-4- 
[6-(3,4-v^ F^->7x^)t!) v?y-2-^/U/-K^]t: 0 ^7^^, 4'-{4-[6-(3,4-5^ 

hdr->7i^)k°y ^y-2-*;^'^;H^7 •^y-l-'f ^}7t h7~y h\ 3-5? 
^5vU7 5 / -4'-{4-[6-(3,4-i/y h >7 ^ = t° "J 5^-2-;&/l'3tf=/U] t°^7 5? 
^-l-^/H^D/N^T^y F\ 4-(4-{4-[6-(3,4-v J y hdf-V7^^^)t 0 y v^^-2-^7/1^ 
#~/W]t°^7i/>M-^/W:7^yl^/W* y :a i.[2-(4-{4-[6-(3,4-5?;>< 

4-3— 4-{2-[(6-{4-[6-(3,4-v ; y h 3^:7 ^^/U) fc° y 5?^-2-#/V# k°^7 v> 
V-l-^r^}-3-k°y i/fr)^*^]^^}^^ V trans-5-(4-{4-[6-(3,4-> ? y h^is 

^&.l>* l-[6-(3,4-5?* h^r^7^-^)t°y i/>-2-JJ/Uy$=.;U]-4-{4-[(l-jr*is K- 
4-t°y 5?/U)pi h^^]7oi^;W t^^^y^^^Sl^^bjl^^tl^lf^cDlEll 

5. ff^ofgisi teste© t°y ^^^x^^^W^W^^^s^t, Km 

10. -j&5£ (Ila) -C^^tb-Sfy ^^^^KR^flsi 



R la :^p^x nmr^/K o-i&mr^JK (H'^tf^x-w&ztiitmkT 

NH 2n NH-{£igfc7VU3-/K N^^TA-*/^ NHCO-f&i&TVl^K O- 
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ffiU (1) R^HO^, R ,a «^^/K if^s OMe, NH 2 , NHMe Xfi CI $Xft 
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